Abstract. The purpose of this paper is to define q-bounded, semi-bounded, totally bounded, and unbounded sets in an intuitionistic fuzzy metric space X and study the relation between F-bounded sets and the above mentioned sets and prove that the statements (a) X is compact (b) X is sequentially compact and (c) X is complete and totally bounded are all equivalent in an intuitionistic fuzzy metric space X.
Introduction
In 1965, the concept of fuzzy set was introduced by Zadeh [19] . Many authors have introduced the concept of fuzzy metric space in different ways [2-4, 7, 10, 12] . George and Veeramani [4, 5] modified the concept of fuzzy metric space introduced by Kramosil and Michalek [12] and defined a Hausdorff topology on this fuzzy metric space. They also showed that every metric induces a fuzzy metric. George and Veeramani defined q-bounded, semi-bounded, totally bounded, and unbounded sets in an fuzzy metric space X and study the relation between F-bounded sets and the above mentioned sets. They also proved that the statements (a) X is compact (b) X is sequentially compact and (c) X is complete and totally bounded are all equivalent in fuzzy metric space X.
Park [14] using the idea of intuitionistic fuzzy sets, defined the notion of intuitionistic fuzzy metric spaces with the help of continuous t-norm and continuous t-conorm as a generalization of fuzzy metric space due to George and Veeramani and introduced the notion of Cauchy sequences in an intuitionistic fuzzy metric space and proved the Baire theorem and finding a necessary and sufficient condition for an intuitionistic fuzzy metric space to be complete and shown that every separable intuitionistic fuzzy metric space is second countable and that every subspace of an intuitionistic fuzzy metric space is separable and proved the Uniform limit theorem for intuitionistic fuzzy metric spaces. Many authors studied the concept of intuitionistic fuzzy metric space and its applications [1, 9, 15, 17, 18] .
In this paper, we define q-bounded, semi-bounded, totally bounded, and unbounded sets in an intuitionistic fuzzy metric space X and study the relation between F-bounded sets and the above mentioned sets. Finally we prove that the statements (a) X is compact (b) X is sequentially compact and (c) X is complete and totally bounded are all equivalent in an intuitionistic fuzzy metric space X. and N(x,y,t) denote the degree of nearness and the degree of non-nearness between x and y with respect to t, respectively.
On intuitionistic fuzzy metric spaces

REMARK 1. Every fuzzy metric space (X,M,*)
is an intuitionistic fuzzy metric space of the form (X, M, 1 -M, *, 0) such that t-norm * and t-conorm 0 are assosiated [13] , i.e. x<>y = 1 -((1 -x) * (1 -y)) for any x,y G [0,1].
REMARK 2.
In intuitionistic fuzzy metric space X, M(x, y,.) is non-decreasing and N(x, y,.) is non-increasing for all x, y € X. for all h,m,n € M + . Then (X, M^, *, 0) is an intuitionistic fuzzy metric space. We call this intuitionistic fuzzy metric induced by a metric d the standard intuitionistic fuzzy metric. for all x,y £ X and t > 0. Then (X, M, N, *, 0) is an intuitionistic fuzzy metric space. (ii) Every intuitionistic fuzzy metric space is Hausdorff. (iii) Let (X, M, N, *, 0) be an intuitionistic fuzzy metric space and t(m^n) be the topology on X induced by the fuzzy metric. Then for a sequence {x n } in X, x n -» x if and only if M(x n , x, t) -> 1 and N(x n , x, t) -• 0 as n -> oo. DEFINITION 
([14]). Let (X,M,N,*, §)
be an intuitionistic fuzzy metric space. Then, (i) A sequence {x n } in X is said to be Cauchy if for each e > 0 and each t > 0, there exist no G N such that M(x n , x m , t) > 1-e and N(x n , x m , t) < e for all n,m> no.
(ii) (X, M, N, *, 0) is called complete if every Cauchy sequence convergent with respect to T(m,n)-
DEFINITION 6 ([14]). Let (X,M,N,*,
0) be an intuitionistic fuzzy metric space. A subset A of X is said to be IF-bounded if there exist t > 0 and r e (0,1) such that M(x, y, t) > 1 -r and N(x, y,t) < r for all x, y G X.
Bounded sets
In this section, we give definition of q-bounded, semi bounded, totally bounded and unbounded sets in an intuitionistic fuzzy metric space X and prove that a set is IF-bounded if and only if it is q-bounded or semi-bounded. (i) A is said to be q-bounded if lim 4>A{t) = 1 and lim^(i) = 0,
t->oo i-»oo
(ii) A is said to be semi-bounded if lim 4>A(t) = k and lim ipA(t) = 1 -fc, is an intuitionistic fuzzy metric space. In this intuitionistic fuzzy metric space any singleton set is q-bounded. Any finite set with more than one element is semi-bounded. But the whole space N is unbounded. is an increasing function and this implies t -> 0A (i) is also an increasing function and t -> N(x,y,t) is a decreasing function implies t -> i>A(t) is also a decreasing function. Therefore lim 4>A{i) > 0 and lim ipA(t) < 1. Hence A is q-bounded or t-*oo t-*oo semi-bounded.
Conversely, if lim (i) > 0 and lim ipA(t) < 1 then there exists to G t-*oo t-*oo (0,1) such that 4>A{to) > 0 and tpA^o) < 1- Hence mf{M(x,y,to) : x, y G A} = ro and sup{iV(x, y, to) : x, y G A} = 1 -ro, for some ro, 0 < ro < 1. We can find an r, 1 > r > 1 -ro, such that M(x,y,to) > 1 -r and N(x, y, to) < r for all x,y G A. Hence A is IF-bounded. •
COROLLARY 1. Every totally bounded set is IF-bounded.
Proof. Let A be a totally bounded subset of X. Then for given r, t > 0, 0 < r < 1, we can find x\, X2,. N(xi,x,t) < r for some i, 1 < i < n and if y G A then M(y,Xj,t) > 1 -r and N(y,Xj,t) < r for some j, 1 < j < n. Proof. Since A is totally bounded for given r, t > 0, 0 < r < 1, we can find
by Park [14] , B^^[xi,r,t] is a closed set and n
B(M,N)[xi,r,t] C (J B{MtN)(xi,2r,t). i= 1
Hence A is also totally bounded. • REMARK 7. It is interesting to note that in Example 3 any singleton set is totally bounded but not semi-bounded and any finite set containing more than one element is totally bounded but not q-bounded.
The following lemma has been proved in Saadati and Park [15] . As the topology induced by the intuitionistic fuzzy metric and the topology induced by the corresponding uniformity are same, we have the following lemmas. Proof. Let (X, M,N,*, 0) be totally bounded. Then for given r,t > 0, 0 < r < 1, we can find rci, X2,. U(M,N)) complete. (i) X is compact, (ii) X is sequentially compact, (iii) X is complete and totally bounded.
Proof, (i) => (ii): Every intuitionistic fuzzy metric space is first countable and hence (i) implies (ii).
(ii) =s> (iii): Let {x n } be a Cauchy sequence in (X, M, N,*,0). Since every sequence in X has a convergent subsequence, {x n } also has a convergent subsequence and hence {x n } itself converges. Thus (X, M, N, *, 0) is complete. Now we claim that (X, M,N,*, 0) is totally bounded. Since (X, M, N, *, 0) is sequentially compact, by Lemma 2 (X, U(M,N)) is also sequentially compact. This implies by Theorem 6.32 [11] , is totally bounded and hence by Lemma 3 (X, M, N, *, 0) is totally bounded. Thus (X, M, TV, *, 0) is complete and totally bounded.
(iii) => (i): Now (X, M, TV, *, 0) is complete and totally bounded. Hence by Lemma 3 and Theorem the uniform space (X,U(m,N)) is complete and totally bounded. Therefore by Theorem 6.32 [11] , (X,U(M,N)) is compact and hence (X, M, TV, *, 0) is compact. •
